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Abstract. Gaharu hydrosol is being considered as a by-product produced during the
hydrodistillation of resinous wood part of Aquilaria spp. Agarwood hydrosol was reported to
possess many bioactive compounds that are beneficial for health. However, current studies on
the chemical composition of agarwood hydrosol from the fruit part are still lacking. This research
presents the untargeted chemical compound of agarwood hydrosol from Aquilaria malaccensis
fruit (AF) via liquid chromatography quadrupole time of flight mass spectrometry (LC-QTOF-
MS/MS) and comparison the active functional groups with industrial hydrosol grade using
Fourier transform infrared (FTIR). Qualitative tandem LC-QTOF-MS/MS was utilised to
identify compounds in the extracted sample. The data processing revealed the presence of 128
known compounds in the hydrosol from A. malaccensis fruit in negative ionization mode and
only one chemical profile detected after switched to positive ionization mode. This result
contains the retention times value of m/z [M - H-], [M + HCOO-], [M + H+] and similar database
search hit identities of the 129 compounds detected during the LC-QTOFMS/MS analysis in
Table Al and A2.

1. Introduction

Nowadays, Agarwood is one of the typical plants that are highly in demand in the world [1]. Agarwood
is a resin-impregnated heartwood of Aquilaria species from Thymelaeaceae family that encompasses
about 15 species in tropical Asia [2]. Aquilaria malaccensis is one of the species that was found and
grows in Malaysia. Agarwood and its essential oil have been used and known a long time ago to have
medicinal properties and used in traditional medicine, pharmaceutical; incense in religious practice and
mostly in perfume. Hashim et al. (2019) discussed on agarwood used as medicine in traditional practices
as well as their pharmacologic pieces of evidence in modern science [3]. Several researchers reported
that this plant contained more than 60 chemical compounds. Therefore, the presence of the bioactive
compounds in Agarwood trees such as mangiferin, genkwanin 5-O-f-primeveroside and iriflophenone
3,5-C-B-diglucoside can be used as herbal supplement [4]. Among all the compounds, mangiferin has a
wide range of pharmacological effects such as anti-HIV, antioxidant, antidiabetic and anticancer activity

[5].
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The standard extraction method for the extraction of essential oil from agarwood wood parts was
hydrodistillation. In this process, by-product is produced known as hydrosol (distillate fraction), that is
used in traditional medicine and aromatherapy. Hydrosol is made up of water-soluble non-volatile
organic compounds and may contain a small amount of essential oil. Agarwood hydrosol is sold as
health supplement in Malaysia, claimed to be used in cancer treatment [6]. Unfortunately, the literature
on chemical profile in agarwood hydrosols and the use of hydrosol in human health from the fruit parts
are scarce.

Thus, this study aimed to provide information about the chemical profiles in agarwood hydrosol from
the fruit parts obtained by liquid chromatography quadrupole time of flight mass spectrometry (LC-
QTOF-MS/MS). This data can help researchers in herbal medicinal plant to design effective drug
discovery assays for the discovery of new therapeutic applications of the compounds.

2. Materials and method
All the materials and method used in this study will be explained further in this section.

2.1 Materials and equipments used

The fresh fruits of agarwood species of 4. malaccensis were obtained from Pahang. The fruits’ species
were identified based on the comparison with reference specimens from the Forest Research Institute
Malaysia Herbarium. The equipment used for hydrodistillation extraction process is Soxhlet extraction
apparatus and mini rotary evaporator. Prior to the analysis, all samples were ground using Retsch Ultra
Centrifugal Mill ZM 200. To characterize the sample, Vion IMS QTof 1.0 was used to quantify chemical
compounds, and Nicolet iS50 FTIR Spectrometer was used to identify functional groups.

2.2 Sample preparation

The fruits were dried in the oven at 60°C for one day and ground into powder using the Retsch Ultra
Centrifugal Mill ZM 200 to 0.5 cm to 1 cm. Then, 40g of ground sample was weighed and put inside a
beaker for further soaking with 1L of distilled water for 7 days, at room temperature. The purpose of
this process is to break the parenchyma cells so that it will facilitate the oil glands rupture and
consequently easier to extract the hydrosol.

2.3 Hydrodistillation extraction process

For the extraction process, Soxhlet extraction apparatus and mini rotary evaporator were set up as in
Figure 1(a) and (b), respectively. The ground fruits were placed inside the cellulose thimble before it
was inserted into the extraction chamber. The experiment took place for 6 hours (24 cycles) at 100°C.
Then, it was left for an hour to cool before the extracted sample was collected. Then, the process was
continued to separate the extracted sample using a mini rotary evaporator at 80°C. Hydrosol sample
were collected in the receiving flask while concentrated agarwood extracts remained in the evaporating
flask. The parameters was selected based on literature.

2.4 Liquid chromatography quadrupole time of flight mass spectrometry (LC-QTOF-MS/MS)

The hydrosol sample from the mini rotary evaporator was analyzed using liquid chromatography
quadrupole time of flight mass spectrometry of Vion IMS QTof 1.0 series liquid chromatography.
Negative electrospray ionization (ESI-) and Positive electrospray ionization were set up to identify the
compounds in the hydrosol sample. The analytical run was set at 20 minutes, and the flow profile of the
mobile phase is shown in Table 1. Other parameters of the system are summarized in Table 2. The
identification of the compounds present in hydrosol samples was performed by comparing with MS/MS
spectra from literature and records from the METLIN database. The tentative identification of some
derivatives was based on the fragmentation patterns of known compounds.
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Figure 1. (a) Soxhlet extraction apparatus set up for extraction process (b) Rotary evaporation set up
for separation process

Table 1. Isocratic and gradient flow profiles of the mobile phase.

Time Flow Rate Composition A Composition B Curve
(min)  (mL/min) [Water +0.1%Formic Acid (%) [Acetonitrile (%)]

0 0.5 99 1 Initial
0.5 0.5 99 1 6
16 0.5 65 35 6
18 0.5 0 100 1
20 0.5 99 1 1

Table 2. Parameters of the LC-QTOF-MS/MS system.

Acquisition Parameter

Source type Electrospray ionization
Ion polarity Negative Positive
Scan 100-1000 m/z 50-1000 m/z
Collision energy 4.00-45.00 eV 4.00-40.00 eV
Set capillary 2.5kV
Source temperature 120 °C
Desolvation temperature 550 °C
Desolvation gas 800 L/h
Cone gas 50 L/hour

2.5 Functional Group Analysis

All spectra were obtained using a Fourier Transform Infrared Spectroscopy (FTIR) with attenuated total
reflectance on crystal and knob of the Nicole i50. Sample analysis was carried out in the spectral range
4000 to 400 cm’!, and the signal was subjected to 32 scans at a resolution of 4.0 cm™.

3. Result and discussion

3.1 Chemical profiling of hydrosol from A. malaccensis fruit via LC-QTOF-MS/MS

Based on table A1 and table A2, negative ionization mode shows more detection of chemical compounds
in Agarwood hydrosol compared to positive mode. These findings were in agreement with Steckel &
Schlosser (2019), as negative ion mode (ES-) were importantly used for the characterisation of
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flavonoids (polyphenol), oligosaccharides, carboxylic acids, sulphonamides, oligonucleotides, and
rarely peptides [7]. There are 128 active chemical compounds founds in negative ionization mode. In
comparison, only one chemical compound can be found when the mode was switched to positive
ionization mode.

Referring to the study by Kruve et al. (2014), ions in negative ionization mode were generated via
deprotonation, adduct formation with anions or via simultaneous deprotonation and adduct formation
with cations [8]. Based on figure 2, the results obtained revealed some important biomarkers such as
Decaffeoylacteoside (m/z=461.1667; Rt=11.08 min), Moracin C (m/z=355.1180; Rt= 12.29 min),
Eugenol (m/z= 209.0817 ; Rt= 13.81 min), Dendrocandin B (m/z= 527.1940; Rt=15.53 min) and
Xanthohumol (m/z=353.1384 ; Rt=16.61 min). The results from the mass-to-charge ratio revealed that
Moracin C (Ci9H;304) was one of the most abundant phenolics compounds with inherent cancer capacity
and potent antibacterial activity. Khyade & Lonkar (2013) investigated the inhibitory effect of Moracin
C on cell mouse skin tumerigenesis model. It was found that Moracin can be used in cancer treatment
when double dosage of 12-O-tetradecanoylphorbol 13-acetate (TPA) has been applied [9]. Hence, the
utilisation of Moracin C may open a new avenue in the treatment of tumerigenesis.

Moreover, the second most abundant phenolics constituent was Decaffeoylacteoside (C.0H30012)
with antioxidant capacity. Decaffeoylacteoside has been utilised in traditional Chinese medicine to
reduce heat from blood and disintegrate agglomerate [10]. Eugenol (Ci0H2.0>) known as clove oil was
widely used as a flavouring for foods, and as a herbal oil used topically to treat toothache. Eugenol is
one of the phenolic compounds found in essential oils or hydrosol [11].

Another phenolic compound that was found in this study is Dendrocandin B (C27H300s). Mittraphab
et al., (2016) reported that Dendrocandin B acts as a cell-killing agent against three human cancer cell
lines, including MDA-231(Breast cancer cell line), HepG2 and HT-29 (Colorectal tumour cells) [12].
Hence, the cumulative of bioactivities of chemical profile found in these studies are primarily
responsible for the numerous therapeutic functions. The result described from this investigation can be
used for further studies into other nutraceutical or food applications of agarwood hydrosol from
Agquilaria malaccensis fruits.

3.2 Functional Group Analysis

Result obtained via Fourier transform infrared spectroscopy illustrated that the hydrosol sample from
the experiment has a similar peak with commercial agarwood hydrosol. The result also showed both
sample present similar active functional groups; alcohol/phenol, alkyne, and amide I. Commonly,
alcohol/phenol band group was characterised in the frequency range of 3600 cm™' to 3200cm ™! [13].
From the broad spectrum in figure 3, O-H bond which indicates the presence of alcohol/phenol band
group was found in the concentrated experimental agarwood hydrosol and industrial-grade agarwood
hydrosol, at a wavenumber of 3270.59 cm™' and 3272.60 cm™!, respectively. Since both samples has
strong H-bond, therefore the frequency becomes lower. The presence of the alcohol/phenols functional
groups are significant to prove the existence of a phenolic compound inside the experimental hydrosol
sample. This finding is in agreement with Khalil et al. (2013), where the phenolic compound in Aquilaria
malaccensis leaves with the frequency of 3388 cm™! was detected. The C=C bond of alkyne group
frequency (2260 cm™! to 2100 cm™!) was present in both commercial hydrosol sample and experimental
hydrosol extract with the frequency of 2136.97 cm™! and 2137.04 cm’!, respectively [14]. Amides bands
were also found with N-H bending at frequency of 1650 cm™ -1560 cm™!, identified in both leaves and
hydrosol extracts with the frequency of 1635.08cm™! and 1635.05cm™, respectively. The presence of
amide indicated the existence of protein inside the agarwood hydrosol sample.
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Figure 2. LC-QTOF chromatogram (negative ionization mode) of hydrosol from agarwood fruit
extracts (a) BPI plot (b) Confirmed phenolic compound.



ICoBiomasSE 2020 IOP Publishing
IOP Conf. Series: Earth and Environmental Science 765 (2021) 012010  doi:10.1088/1755-1315/765/1/012010

1015

10T I N e o
\ P — _— \ e
951 \ Vi \ P
a0 \‘. /./ 2137.04em-1 "\‘ /
\ / Vo
851 A\ / {
X / \‘ f
801 \ / L]
A / i
75 \ / \“f
x® \ / 1635.080m-1
& 704 \ /
\
654 \\\ ‘/
60 \ /
\ /
554 \ /
\ / Hydrosol sample

501 \\,\ 3272.600m-1

16

4000 3500 3000 2500 2000 1500 1000 700

cm-1
(a)

1013 = i 5
100 D e TN oy i i 5 ’

95 \ 7 s mmr \ -
o / ¥
I T \

=
g \ , \
70 { \
\ / 1636 050m-1
651 \
\
601 \
55+ \\ /
Hydrosol 80'C
509 A\ ?__'_ 3270.5Q0m-1
16
4000 3500 3000 2500 2000 1500 1000 700
cm-1
(b)

Figure 3. Overlaid of FTIR spectra (a) commercialise agarwood hydrosol (b) experiment agarwood
hydrosol (temperature 80°C).

4. Conclusion

The data obtained from liquid chromatography quadrupole time of flight mass spectrometry found 128
untargeted compounds (known compound) in negative ionization mode and only one chemical profile
detected after switching to positive ionization mode. From this data, we conclude that agarwood
hydrosols from A. malaccensis fruit possesses many bioactive compounds useful for health. Agarwood
hydrosol and fruits could be new resources for bioactive compounds and can stand as a potential halal
and safe ingredients for the development of food, neutraceutical and pharmaceutical as well as
cosmeceutical products. This study can help researchers in designing fractionation and insulation for
effective drug discovery assays for new therapeutic application from agarwood hydrosol.
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